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The following factors are provided for conversion of English
values used in this report to metric values:

Multiply By To obtain

Inches~===-=m-mm-cccncnnana- 25.40 millimeters (mm).
Feet (ft)-~~---=~~=mwme--mu - .3048 meters (m)
Square miles (mi?)-------- -~ . 2.590 square kilometers (km?)
Cubic feet per second------ .02832 cubic meters per second

(£t3/s) - @?/s)
Cubic feet per second per -01093 cubic meters per second per -

square mile f(ft3/5)/mi2] . - square kllcme@r {(m /s)/km ]
Acre-feet (acre-ft)--------- 1233. dubic meters (m?d)
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) LOW-FLOW CHARACTERISTICS OF STREAMS
ON THE KITSAP PENINSULA AND
SELECTED ADJACENT ISLANDS, WASHINGTON

By J. E. Cumnans

ABSTRACT

Streams in the study area drain relatively small basins; only three
streams have drainage areas greater than 20.0 square miles (51.8 square
kilometers), and only nine other streams have drainage areas greater than
10.0 square miles (25.9 square kilometers). Mean annual precipitation
during the period 1931-60 ranged from about 25 inches (640 millimeters)
near Hansville to about 70 inches (1,780 millimeters)near Tahuya; it may
be greater 1in the Green and Gold Mountain area. July is normally the

month of least precipitation, and the lowest streamflows geﬁerally occur

in September.
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Low-flow frequency data are tabulated for 90 streamflow sites in
the study area; also listed are data for 56 additional sites which have
insufficient measurements for frequency analysis but which have been
observed having no flow at least once during the low-flow period. At the
time of collection of field data, no effort was made to evaluate the

effects of man on the streams' low flows.

The eight streamficw gaging stations used in the low-flow analysis were
all established after 1945, but all have had 10 or more years of record since then,
and all were operated through the period of deficient rainfall, 1962-67.
Low flows varied considerably during the periods of record of the stationms.
For example, variations in the 7-day low flows of Gold Creek near
Bremerton ranged from 0.24 cubic foot per second (0.0068 cubic meter
per second) in 1967 (at end of 6-year period of deficient rainfall) to
0.77 cubic foot per second (0.022 cubic meter per second) in 1948, a

year of above average rainfall.

Low-flow-frequency curves plotted from records of streamflow at the
eight long-term gaging stations were used to determine data for low-flow
‘durations of 7, 30, 60, 90, and 183 days. Regression techniques then
were used to estimate low flows with frequencies up to 20 years for

stations with less than 10 yeafs of record and for miscellaneous sites

where discharge measurements have been made. -

2
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INTRODUCTION

The purpose of this report is to present low-flow information
for stream sites in the study area by utilizing available records of
streamflow at continuous-record gaging stations and miscellaneous dis-
charge measurements. Data are presented on the low-flow characteristics
of streams at 90 sites, and an additional 56 sites are listed as
having been observed with no flow. Low-flow characteristics of many
of the area's streams are determined from low-flow-frequency curves
developed from long-term streamflow records and regressions of flows
from short-term streamflow records and from miscellaneous discharge

measurements with the long-term records.

Streams in the study area vary in annual volumes of runoff per
square mile and in their basign.s' ability to sustain flows during the
middle and late summer. Periods of low streamflow are of particular
interest to many water users, because d.uring this time competition for
the available water supply is the greatest. The study was made in
Cooperation-with the Washington Department of Fisheries because of
its interest in maintaining streamflows adequate for fish spawhing and

rearing activities, which occur during the low-flow season.

The present study augments the data given in an earlier generalized
study of the area by Hidaka (1973). Streamflow records used in this study
were collected by the U.S. Geological Survey in cooﬁeration with the
State of Washington Department of Fisheries, and with many other State,
Federal, and municipal agencies. Several records were collected by the

State of Washington Division of Water Resources in 1961.

3
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DESCRIPTICN OF THE AREA

Tte area of Kitsap Peninsula for which daté are presented is in the
. __Puget Sound lowland of western Wasiington (fig. 1). The peﬁinsula is
f’bflﬁxg;unéedAon the west by Hood Canal, on the north by Admiralty Inlet, and
on the east and south by various channels and inlets that together are
popu;arly defined as Puget Sound. Also inclﬁded in the study are selectg@
adjacent islands (Bainbridge, Vashon, Maury,'Fbx, and Anderson Islands)
for which data are available. The total drainage area covered by this
study is about 700 mi? or 1,800 km?. Most parts of the area have
maximum altitudes of about 400 to 600 feet (120 to 180 m), but Green and
Gold Mountains (pl. 1), in the upland west of Bremerton, respectively

rise to altitudes of 1,689 and 1,761 feet (514.8 and 536.8 m).

Principal streams of the area with dréinage areas greater than 20.0 mi?
(51.8 km?) include Tahuya River, 46.8 m-i2 (121 km?); Union River, 23.5 mi?
(60.9 km?), and Déwatto River, 22.0 mi? (57.0 km?). Other streams with
drainage areas greater than 10.0 mi? (25.9 km?) are Rocky, Chico, Minter,
Curley, Coulter, Big Beef, Mission, Blackjack, and Burley Creeks.

Meanﬁannual precipitation, as recorded at climatological stations,
ranges from about 25 inches (640 mm) at Hansville at the northern part of
the area to 70 inches (1,800 mm).near the great bend of Hood Canal,
near Tahuya. However, streamflow records indicate precipitation may be

greater in the vicinity of Green and Gold Mountains.

o
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— Figure 2 depicts a typical pattern of seasonal precipitation
ng;;;z; Grapeview (just outside the southwestern margin of the study area;

.fig. 1), based on average monthly precipitations during 1931-60. The Grapeview
record was used because it covers the longest period in the general area.
Normal monthly precipitation is highest in December and lowest in July.

The variations in annual precipitation at Grapeview are depicted in

figure 3, where annual deviations from the 1931-60 average are shown for

{2
f;;:::%;; periods 1931-46 and 1948-71. For example, the figure indicates that

i

LY

below-average annual precipitation occurred consecutively during the

7 &
soven years 1938-44 and the six years 1962-67.

- Mean annual runoff per square mile of drainage area is generally
largest in streams in the western part of the study area, near Hood Canal,
based on records of streamflow at eight long-term gaging stations
(table 1). The largest observed average annual runoff during
the period 1946-56 (the only %Swswex period of contemporaneous record
at all eight stations) was at Union River near Bremerton (station
12063000) and was 4.05 (ft¥/s)/mi? [0.0443 (m%/s)/km? | The smallest
observed average annual runoff during this period was at Dogfish Creek
near Poulsbo (station 1207000) and was 1.78 (£t3/s)/mi? [0.0195 (m%/s)/kmJ.
Mean average runoff is doubtless both larger and smaller from other,

ungaged basins in the study area.
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SEASONAL AND YEARLY VARIATIONS IN LOW FLOWS

Streamflow patterns closely follow the seasonal trend of precipita-
tion. High runoff results from the greater precipitation during winter,
most of which occurs as rain and quickly becomes surface runoff.
Occasionally, some precipitation occurs as snow but the temperature rises
soon enough to preclude much sustained accumulation on the ground. As
precipitation diminishes in the summer, streamflows become dependent on
ground-water seepage to maintain the flows. Also, the release of natural
and artificial storage, as provided by many lakes in the area, tends to
maintain streamflows during the season of little precipitation. No effort
was made in this study to evaluate the effects of the artificial storage on
low-flow values, because regulation, as well as diversion, is somewhat random

and poorly documented.

Low flows in the area generally occur during the period July-October
and are most likely to occur in September. Dogfish Creek is an observed

exception, tending to have its lowest flows in early August.

U {

There is a considerably range in seasonal low flows from year to year
and between basins. Figure 4 illustrates the difference between the

LLffx”;ar1abi1ity of the 7-day low flow of Gold Creek near Bremerton and that

of Dogfish Creek near Poulsbo during their respective periods of record
within the 1946-71 water years. The figure shows that the 7-day low flow1
of Gold Creek ranged from 0.77 £t3/s (0.022 m3/s) in 1948 to 0.24 ft3/s
(0.0068 m3/s) in 1967, whereas that of Dogfish Creek ranged from

3.63 £t3/s (0.103 m%/s) in 1956 to 1.83 £t3/s (0.052 m%/s) in 1959.

chwest average daily flow for 7 consecutive days in a given year.

z
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LOW- FLOW- FREQUENCY ANALYSIS

Continuous-Record Gaging Stations

Eight streamflow-gaging stations that were used in the low-flow

' analysis were all established after 1945, but all have had 10 or more years
of record since then. All were operated during the 1962-67 period of
deficient rainfall, but none were in existence during the 1938-44 period

of deficient rainfall. Low-flow-frequency curves were prepared by
Log-Pearson Type III computer analysis of the daily streamflows recorded

at these stations; the low-flow data for the stations are listed in

table 1. The 7-day low flows, at recurrence intervalsl of 2, 5, 10, and 20
years (7-day Qz, QS’ Qo and Q> respectively) are taken from the

curves. Data from the frequency curves for periods greater than 7 days

also are listed in table 1.

Streamflows at 13 other sites in the study area have been gaged for
~ periods of less than 10 years. Daily discharges during low-flow periods
at these short-term gaging stations were regressed with concurrent
discharges from a nearby station having a longer record, and then
estimates of the 7-day QZ"QS’ QlO’ and Q,, were made by use of the
regression.,’ Data for these sites are listed in table 2. Correlation

coefficients for the regressions were generally greater than 0.90.

1RecurregcﬁJ£&Eervalégs the average number of years between
minimum flowsﬂlndzcated by the frequency curve. The reciprocal
of the recurrence interval is the probability that a low flow in

any one year will be equal to or less than the discharge given,

7
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Miscellaneous Discharge Sites

Miscellaneous discharge measurements, most of which were made
specifically for low-flow information, have been obtained over the years
in the Study area, generally since 1947, Using methods similar to those
-for short-term gaging stations, miscellaneous discharge values were
regressed with concurrent discharges at each long-term gaging station to
obtain eight different estimates of 7-day QZ’ QS' QlO’ and QZO' The
regression finally used was that which gave the smallest standard error
of estimate. Low-flow-frequency data for these miscellaneous sites having
five or ﬁore measurements of diséharge are listed in table 2.

Correlation coefficients for the regressions were generally greater

than 0.90.

Although many sites had insufficient data for analysis, the data
recording no flow weré considered significant to list in table 2.
If sufficient years of '"no flow" observations at such sites were
available when nearby long-term stations had flows lower than those of
a 2-year recurrence interval, it was assumed that "no flow" would also

éﬁffice for the Qs Qs» Qs and Q20 values,

In 1961 the State of Washington Division of Water Resources made a
comprehensive inventory of low streamflows in the study area at many
sites on small streams where prior data were unavailable. This single set
of observations included discharge measuremeﬁts and estimates of flow

which are presented in a resulting report (Garling, Molenaar, and

g
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others, 1965, table 48, p. 118). However, because analysis of low-flow
frequency cannot be made for such sites with only one streamflow observa-
tion, sites which were observed "dry" during that 1961 inventory and
which could be located on a map, have been listed in table 2 of the
present report. Approximately 30 other sites at which no flows were

observed were not listed in the present report.
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MONTHLY STREAMFLOW DATA

The estimated streamflow and quantity of water available both
during and outside of the low-flow period also is of interest in fish
management and to other water users and planners. Therefore, this study
included an estimation of monthly mean flows at the 2-year recurrence
interval, the median values. Because monthly mean discharges are not normally
distributed, the medians are less than the averages of monthly

discharges.

Log-Pearson Type III computer analysis was utilized for long-term
gaging stations to obtain the median monthly discharges (monthly average
flows at the 2-year recurrence interval) for all months of the year.

The median values at the short-term gaging stations and miscellaneous
sites were estimated from regression analysis with records of the
long-term gaging stations. The data are listed in table 3. Omitted are
monthly discharges that are greater than the range of concurrent

discharges utilized in defining the regression at a site.
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SOME FACTORS THAT INFLUENCE LOW FLOWS

No effort has been made to evaluate the effects of man on the
low flows of the streams §tudied. Footnotes in table 2 list a few of
man's uses, which include municipal, domestic, stock, and irrigation
supplies. However, because low-flow measurements were made at the
critical time of the year when man's use of stream water is at a maximum,

the measurements probably represent the "as-used' condition.
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| Tahese S
' o o S/2f/TC
~ T e

TABLE 1. =-- Law-flow-frequew date for long-term streamflow geging
stations in-vea study are ,

jor—Gogia= _ USGS
l’ré 4%tation name and; Number of Streamflow (£63/s); for indicated
| side nutber em= consecu~ recurrence interval (years)
P‘ ‘,&v figurelpl 1 tive days 2 5 10 20
=830~ Union River near 7 0.55 0.44 0.39 0.35
| Bremerton (®) 30 .84 .48 L4L .36
Z0&3 020 60 .72 .55 .48 LA43
90 .80 .61 .53 .48
-8686 Union River near 7 18 18 15 14
5" Belfair (®) 30 19 17 15 14
12063520 60 20 18 16 15
g0 21 18 17 16
183 25 22 21 20
#6835 (Cold Creek near 7 .46 .36 .32 .28
I{» Bremerton (33) 30 .54 .42 .38 .32
D6 5500 60 .61 .48 W41 .36
/206557 90 .68 .54 47 .42
183 1.3 1.0 .88. .79
=655 Tahuys River near 7 .31 .15 A0 .08
|77 Bremerton (37) 30 .48 .25 .18 .14
’ 1 2066090 80 .61 .34 .25 .20
90 .18 LAl .28 .21
183 2.3 1.4 1.1 .83
48889 Dewatto River near 7 iz 11 11 10
2; Dewatto (&%) 30 13 12 12 11
/2065527 60 14 13 12 12
90 15 14 13 13
183 21 18 17 16
~04&F Dogfish Creck near 7 2.9 2.9 2.3 2.2
(0 Poulsbo (8e) 30 3.1 2.7 2.6 2.4
| Ro 72002 680 3,3 3.0 2.8 2.7
90 3.5 3.2 3.0 2.9
183 4,5 4,1 3.9 3.7
~#280 Chico Creek near 7 .99 .53 .35 .24
€0 Bremerton (89 30 1.3 .83 .64 .51
072090 60 1.7 1.1 .80 .63
2 _ 90 2.1 1.4 1.1 T
183 5.7 4.2 3.6 3.1
\ ol
1%
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TABIE 1 continued.

JSGS
149~
<ite n. ,,gt:zion name and, Number of Streamflow ( f‘ts/s) for indicated
ou “misde—number -wre consecus recurrence interval (years)

P/aﬁ" o Pl gure gy tive days - = 15 20
€25 Huge Creek near 7 4.2 3.9 3.7 3.6

104 Vauna (3083 30 4.5 4.1 3.9 3.8
/Ro735P0 60 - 4.6 4.2 4.1 4.0

90 4.7 4.3 4,1 4,0

| - 183 5.4 4,8 4.8 4,4

1'/ See footnotes for these sites in table 2 concerning diversions
and regulation.
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TABLE 2. --7 day low-flow~frequency da.ta g.t all sltes in tie study ares

5

Geaging =3t axon rlamz aud WS &S-nember, (£

2 v:ea

7-d

Site
no. “Stresm-and periodd of Ca /W%ﬂd 1 Drainage evl
on low~-flow recorty Location./ are% ind
pl gig. 1 (mi®)
2/
’ /
. 7
1 Union River yegr Bremerton (12063000 ) L SW,NE 34 24/1 W  3.16 o
'1946;.56-2 ! ' ¢
'v’é . |
2 Unilon River at 014 Navy Yard Wey NE,SW 3 25/1 W 6,96 1
1942-43, 1947, 1958-59
3 Bear Creek at 01d Navy Yard Way W,SE 9 23/1W  1.40
1947-48, 1957-59
4 Union River tributary at 01d Navy Yard Way NW,NW 16 23/1 W .20 0
1958-59
3
5 Union River near Belfaln (12063500) SE,NE 20 23/A W 19.8 18
1947-5924§, 1960, 1973
6 Courtney Creek SE,S4 17 23/1W  1.43 3
1947, 1958-59, 1966-71
7 Union River tributary at North Shore Road SK,SE 30 23/1 W .20
1947, 1958-59 :
8 Mission Lake tributaxyo: io. | JreaBi) NE,N& 32 24/1 W 0
1969~70 '
9 Mission Creek pear Bremerton (12064500) NE,\W 32 24/1 W 1.83 0
1945-5 1954, 1958-59, 1969-70 '
10 Mission Creek gear Belfair (12065000) NW,NW 18 23/1 W 4.43 &

1945-55%, 1956-59
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TABLE 2.-- contlnued

8ite ‘ 7-d
no. Stream and perlods of 1 / Dralnage cub
on low-flow records Locatiomr area ind
Pl etg. 1 | (mi?)  in
11 Mission Creek near mouth SW,NE 36 23/2 W 13,1 5
1947-48, 1958-59, 1966-71
12 Little Mission Creek at North Shore Road NW,NW 1 22/2 W 1.51 2
1947, 1958-59, 1966-70
13 Hood Canal tributary at North Shore Road SW,SW 2 22/2 W é/oz@‘—
1961
14 Stimson Creek at North Shore Road NW,NW 11 22/2W  1.86
1947, 1958-59, 1974 :
15 Hood Canal tributary at North Shore Road SW,NW 17 22/2 W 0.04'@"
1961
16 Cold Creek ngar Bremerton (12065500) NE,SW 21 24/1 W 1,51 o)
1946-70% <
17 Tahuya River_,near Bremerton (12055000)“9 SW,SE 19 24/1 W 5.99
1945-579¥, 1958-59
18 Panther Creek near Bremerton (12067000) SW,NW 31 24/1 W .98 0
1945-53%% 1954, 1958-59, 1969-71
19 Tahuya River tributary SW,NW 2 23/2W 2,03 0
1947, 1958-59 -
20 Tehuye River_near Belfair ( 12067500)é' NE,SE 10 23/2 W 15,0 0
1945-579, 1958-59
21 Tehuya River tributary WW,SE 33 23/2 W 4,19
1958-59
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TABLE 2,~-- contlnued

Site ' 7-8
no. Stream and periods of 1/ Dreainage cuk
on low=-flow records Locatlon— area ind
pl £ig. 1 (mi?) in
22  Tehuya River near Tahuye (lEOGBOOg%é;;? SE,SW 12 22/3 W  42.2 7
194744, 195859 '
23 TPahuya River Tributary NE,SE 22 22/3W 1.2 0
1958-59
24 Rendsland Creek NE,NW 19 22/3W 8,74
1947, 1974 |
25 South Fork Dewatto River SW,NE 5 23/2W  2.00
1970-72 :
26 North Fork Dewatto River SW,SE 32 24/2W 2,97
1970-72
27 Dewatto River NE,N\W 5 23/2W 5,39 1
1970-72
28 Ludvick Lake Creek SW,NE 6 23/2 W 1.01 ¢
1947, 1958-59
29 Dewatto River SE,NW 7 23/2W  9.33 4
1970-72
30 Dewatto River NE,SE 13 23/3W 13,2 €
1970-72 .
31 Dewatto Riveg pear Dewatto (12068500) NE,8W 23 23/3W 18,4 1z

1047-55%, 1956-57, 1958-7434,
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TABLE 2.~- continued

Site T-dt
no., Stream and periods of Drainage  cub:
on low-flow records Location}/ ares ind:
f. 848, 1 : (mi2) in :
32 Dewetto River tributary at Dewatto Bay Read NE,SE 27 23/3 W 1.77
1947, 1958-59 - ' .
33 Dewatto River at mouth SW,NE 27 23/3W  21.7 L
1968-69
34 ' Thomas Creek at Holly NE,NE 19 24/2 W .37 |
1947, 1958-59, 1966-70
35 North Fork Anderson Creek SW,NE 21 24/2 W 1.91
1970-172
36 South Fork Anderson Creek SE,NW 21 24/2W  1.98 :
1970-72 \
37 Anderson Creek SE,SE 17 24/2 W  4.68
, 1970-72 .
'38 Anderson Creek near Holly (12-69000) , - SB,SW 17 24/2 W 5.17 !
1947%, 1951, 1958-59
39  Anderson Creek SW,SW 17 24/2 W  5.54 !
1970-172
. ¢
40 Hood Camal tributary SW,SE 26 25/2 W -’iﬁFﬂL
1961 . ,
41 Stavis Crgek near Seabeck (12069500) SE,SW 25 25/2 W 5,91 K

19473, 1951, 1958-59
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TABLE 2,-- conbtinued

Slte 7-da;
no., Stream and perlods of Drainsge  cubilc
on low~flow records Loca.tiony sreg indi
pl. £26. 1 (mi2) - 1in ye
&7 !
42  Hood Canasl tributary NE,NE 25 25/2 W  —~45t8R
1961
43 Sesbeck Creek NW,NW 29 25/l W  5.06
1947, 1958-59
44 Big Beef Creek at Camp Union SW,SW 5 24/1 W 5.69
1947, 1958-59 3/
45 Big Beef Creek near Seabeck (12069550)&8, NW,SE 22 25/1 W 13.8
1947, 1958, 1966-68, 1969-743%
46 Anderson Creek at Anderson Hill Road SW,NW 13 25/ W 4,04 :
1947, 1958-59, 1966-71
47 Port Cemble tributary NE,NE 31 27/2 E  4.87
1947, 1958-59
ot !
48 Hood Canal tributary near Port Gemble SW,NE 5 27/2 E 1,8
1961
49  Buck Lake Outlet at Hansville W,SW 16 28/2 B .32 -
1947, 1958-59 _ ‘
50 Eglon Creek at Eglon SW,N\W 2 27/2E 2.24
1958 -
51 Carpenter Leke Outlet NE,SW 26 27/2 E 2,35 (

1947, 1958-59
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TABLE 2,-~ continued

Site T-day
no, Stream and periods of Drainsge cubic
on " low-flow records Locat-ion].;/ are% indic:
pl. fe 1 (mi®) in yet
52 Appletree Cove tributary NE,NW 35 27/2 E .604) &/
1961
53 Appletree Cove tributary NW,NE 35 27/2 E o.sséﬁa*ﬁ/
1961
54 Crovers Creek SW,NW 4 26/2E  6.45 0
1947, 1958
55 Port Orchard Tributary NE,NW 32 26/2 E a74) &/
1961
@
56 Port Orchard tributary at Sandy Hook NW, 5w 32 26/2 E .28
1961 « ‘
57 Port Orchard tributary NW,NW 31 26/2 B 1.79 0
1947, 1958-59
i\ b
58 ILiberty Bay tributary SE,SW 23 26/1 E 1@
1961
59 West Fork Dogfish Creek NW,SE 11 26/1 E 2.76 1
1947, 1958-59, 1974
60 Dogfish Creek near Poulsbo (12070000) SE,SW 11 26/1 B 5.01 2,
1947-713
61 Johnson Creek near Poulsbo SE,NW 22 26/1 E 3,28

1947, 1958-592, 1974
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TABILE 2.-- continued

Site 7-d
no, Stream and periods of Drainage b
on low-flow records . : Location}/ aren:,g ?ﬁa
62 ILiberty Bay tributary near Keyport NE, SW 35 26/1 B .56
1947, 1958~59
63 Steel Creek at Burke Bay SE,SE 14 25/1 E  4.75 1
1947, 1958-59
64 Port Washington Narrows tributary NE,NW 13 24/1 ® .31(‘@
1961
65 Dyes Inlet tributary near Tracyton SW,NE 34 25/1 E .42 0
1947, 1958
66 Dyes Inlet tributary at Fairview NE,NW 34 25/1 E .27
1947, 1958 .
| 7/ '
67 Barker Creek at Island Lake Outlet (%) /' WW,NE 10 25/1 E .71 0
1969-71 \
68 West Fork Clear Creek SE,SW 9 25/1E  3.68 2
1947, 1958-59, 1966-71
69 Clear Creek near Silverdale (12070500) SE,SW 9 25/1E  17.46 3
1947%, 1951, 1958-59, 1975
70  Strewberry Creek at Silverdale NE,NE 30 25/1L E  3.01 1
1947, 1958, 1974
71  Knapp Creek (Koch Creek) WW,SE 20 25/1 E .28

1958
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. TABLE 2.-- continued

Site : 7-d
no. Stream and periods of B 1 Drainage cub
on low-flow records Locationt/ ares ind
pl f4g. 1 ) (mi®)  4in
72  Wildcat Leke tributary SE,NE 3 24/1 W -
1969-71
73 Wildcat Leke tributary © NE,SW 2241 W --
1969-71 :
74 Wildeat Creek SE,NE 2 24/1W  2.50 /ﬁ
o 1947-50, 1958-59, 1961, 1969471 g :
75 Wildcat Creek above Lost Creek SW,NW 7 24/1E  6.20
- 1961 ;
76  Lost Creek near mouth h SW,NW 7 24/1E  3.08
- 1961
77 Dickerson Creek near mouth SW,NW 824/ E 2,19
1947, 1958-59, 1961
78 Kitsap Lake tributary - | NE,NW 20 24/1 E -- 1
1969=71
79 Kitsap Creek | SW,5W 8 24/1E 2,13
1947-51, 1958-59, 1961, 1969-71
80 Chico Creek near Bremerton (12072000) NE,N\W 8 24/1E 15.3 1
1947-502§, 1958-59, 1961-74%
81 Corst Creek (above Heins Creek) - SW,NW 32 24/1 E 4,35 7
1947, 1958-59, 1966-68, 1970-7L "
82 Blackjack Creek tributary | NW,NW 23 23/1 E 1,41 3

1947, 1958, 1966-71
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TABLE 2,-- continued

Site 7-d
no, Stream and periods of ny Dralnage cub
on low-flow records Locatio areg ind
ol #ia 1 | (mi%)  in
83 BlackJjack Creek NW,NW 11 23/1 B 10.5 5
1947, 1958, 1966-71
84 Blackjack Creek at Port Orchard (12072500) SE,SE 26 24/1 E 12,3 7
1947-50 %, 1958-59
85 Annapolis Creek NE,NE 25 24/l E  1.86 1
1947, 1958, 1974
86 Port Orchard tributary MW,NE 17 24/2 E .32 0
1947, 1958
87 Salmonberry Creek SW,SE 7 23/2E  4.99 1
1947, 1958, 1974
88 Curly Creek NE,NE 8 23/2 E 11.6 4
1947, 1951, 1958-59
89 Yukon Harbor tributary — SE,SW 34 24/2 B .05 0
1947, 1958
90 Yukon Herbor tributary SW,SE 34 24/2 E .96
1947, 1958
91  Yukon Harbor tributary SW,SE 34 24/2 E .42
1947
92 Puget Sound tributary SE,WW 2 23/2 E .43

1958
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TABLE 2,-~ continued

Site Tt
no, Stream and periods of 1 Drainage cul
on low-flow records Locatiorr-/ areg ine
pl. £48. 1 (mi“)  in
93 0lella Creek SW,SE 32 23/2 E 3,88 :
1947, 1958-59
94 Crescent Creek NW,NE 20 22/2 E 1,18
1969, 1971
95 Crescent Creek W,NE 32 22/2 B  4.64
1947, 1958-59
96 Wollochet Bay tributary NE,NE 24 21/1 E  2.52
1947, 1958, 1974
97 Hale Passage tributary at Cromwell - SE,SW 24 21/1 B .10 (
1947, 1958
98 Carr Inlet tributary W,SE 10 21/1 ® 2,03

3947, 1958, 1974

99 Carr Inlet tributary at Rosedele SW,SW 2 21/1 E .25
1947, 1956, 1974

100 McCormick Creek NE,NW 25 22/1 E 2.36—>
1947, 1958, 1974

101 Purdy Creek at Purdy (12072800) NE,NW 24 22/1 E 3.44 ]
1947, 1958-59, 1960-6244, 1963-64

102  Bear Creek : SE,SE 2 22/1E 1,99
1947, 1958-59, 1966-7

~e

DNR-00004820



0L

TABLE 2,~-- continued

T

Site
no. Stream and perilods of 1 Drainage cub
on low-flow records Location-/ are% ind
pl.f4g. 1 (mi®)  1ino;
103 Burly Creek at Burley (12073000) NE,NE 11 22/1 E  10.7 11
1947-502, 1959-65%, 1966-71 .
=/
104 Henderson Bay tributery NE,SE 28 22/1 B .40(@
1961
105 Minter Creek SE,SE 17 22/1 E 5.67 5
1947, 1953, 1958-59, 1966-71
106 Huge Creek near Wauna (12073500) NE,NE 20 22/1 B  6.47 4
1947-69, 1973
107 Minter Creek tributary NE,SE 20 22/1 B  2.34 0
1947, 1958-59
108 Minter Creek above fish hatchery SW,SE 20 22/ E  15.4 16
1952, 1974
109 Lackey Creek SE,S4 30 22/1E  1.78 0
1947, 1958-59
110 Van Geldern Cove tributary SE,NW 35 21/1 W 2,60
1958-59 ~
' ¢/
111  Van Geldern Cove tributary NE,NE 35 21/1w .30l
1961 5
&/
112  Filuce Bay tributary SW,SE 13 20/1 W  0.32(&)

1961
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TABLE 2.-- continued

Site - 7-d
no, Stream and perilods of Drainage cub
on low-flow records Locationy area ind
P‘o ﬁgo - (m.iz) ..'_l_g._
113 Dutcher Creek SE,SW 11 21/A W  2.25
1947, 1958-59, 1974 '
f_/
114  Vaughn Bay tributary S,NE 2212w  .08(®
1961 -
. . _6_/
115 Vaughn Bay tributary SE,NE 2 212w 30U
1961
' &/
116 Vaughn Bay tributary W, oz 21/aw .18
1961
: &/
117 Vaughn Bay tributary NW,NE 3 21/1 W .1962)
1961
118 Rocky Creek NE,NE 27 22/1 W 18,1 3
1947, 1958-59, 1966-71
119 Coulter Creek tributary SE,NW 9 22/1W 1,03
1947, 1958-59 '
120  Coulter Cresk SW,8W 9 22/1W 14,1 16
BATNBRIDGE ISLAND
121 Murden Cove tributary SE,SE 15 25/2 E 1,54

1961, 1975
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TABLE 2,~- continued

Site T-d
no, Stream and periods of Drainage cub
on low-flow records Loca.tiony are ind
Fﬂiﬁg. (mi™) in
122 FEagle Harbor tributary NE,NE 34 25/2 E .186) &/
1961
w ¢
123 Blekely Harbor tributary SW,5W 2 24/2 E .25
1961
@~/
124 Puget Sound tributery at South Beach NW,NE 14 24/2 E .14
+ 1961, 1975
¢/
125 Rich Passage tributary MW,SW 3 24/2 E .17(4')
1961 ' ‘
, — ¢/
126 Rich Passage tributary N,NE 4 24/2 E  1.04(d)
1961
¢/
127 Rich Passage tributary NE,NWW 4 24/2 E .07(4f)
1961
128 Fletcher Bay tributary SE,NW 20 25/2 E L17(4)
1961 .
10/
129 . Fletcher Bay tributary () SE,NE 20 25/2 E  1.36
1961, 1975
(4 &/
130 Fletcher Bay tributa W,NE 20 25/2 E .33 49
- 1961 \ x
131 Manzanita Bay tributary SE,NW 9 25/2 E  1.37

1961, 1975
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TABLE 2,-- continued

Site T
no, Stream and periods of ni/ Drainage cul
on low=-flow records Locatilo ares int
pl. flg. 1 (mi?) in
VASHON AND MAURY ISLANDS
&/
132  Puget Sound tributary NW,NW 17 23/3 E 1708
1961
133 Puget Sound tributary SE,NE 15 22/3 E .24
1961
£/
134 Puget Sound tributary SW,NW 23 22/3 E .05("@
1961
</
135  Puget Sound tributary SE,NE 22 22/3E .05 -
1961
) &/
136 Puget Sound tributary SW,8W 22 22/3 E .07%
1961 :
&
137 Quartermaster Harbor tributary NE,NE 6 21/3 E .07(?)'
1961
‘ &/
138 Quertermaster Harbor tributary WW,NE 6 21/3 E .05%
1961
&/
139 Quartermaster Harbor tributary SE,NE 20 22/3 E .2‘3@)
1961 : .
| £/
140 Quartermaster Harbor tributary NE,NW 21 22/3 E .29(9)
1961 :
141  Judd Creek near Burton (12091700) NE,SW 7 22/3 E . 4.41

1968-74%
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TABLE 3, --Monthly average flow

g o

e

Cau valves

sltee
‘e  CwW

forlthe 2~year recurrence interval at selected

bic feet ﬁﬁ”tv4ﬁxur**9:7

Vs

iiﬁ:&?oi October November December Januéry February March 'April May June July August Beptember
1 5.0 20 22 23 25 13 9.0 5.0 4,0 3,6 2,8 3.0
2 5.0 3.4 2.9 2.6
3 1.3 1.1 1.1
5 34 60 gz 100 105 64 50 36 28 24 22 21
6 4,5 5.6 4,5 2.7 2.4 2,47
9 1.1 7.2 15 17 15 9,6 5.9 2,3 .81 .29 .05 .05
m 10 ‘2.0 13 >33 41 25 22 10 4,7 1.5 .59 .39 .32
11 10 15 10 T.4 6.3 6.5
12 3.1 4,1 3.1 2.5 2,2 2.3
14 2.4 2.5 1.4 1.1 1.1
16 2.0 7.7 il 14 12 8.1 5.1 2.4 1.4 .86 .62 .64
17 8.3 39 45 50 52 27 16 4,8 2,9 1.5 .18 .73
18 43 3.1 7.1 8.3 7.4 4,2 1.9 .90 .18 .04 0 0
.20 8.9 78 103 115 119 58 33 7.1 3.0 1.1 .32 .07
22 14 9.3 8.2
25 1.1 5.6 14 16 9.8 11 4.9 2.0 1.1 .B7 .52 .55
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TABLE 3. =-Monthly average flows{ in cubic feet lpew second, for| the 2-year recurrence intervel ‘at selected

‘ sitest )
o A ‘ B!
Site no.
on pl. X October November December January February March April May June July 'A.\igust Septenber

26 A 1.8 8.8 21 26 15 17 7;8 3.4 1.8 1.0 .72 .?s
27 3.0 14 33 41 23 25 12 5.3 3.0 1.9 1.5 1.6
29 9.2 32 87 80 49 55 29 15 9.3 6.4 5.4 5.6
30 17 50 . 94 110 72 77 46 26 17 13 11 11
31 25 74 140 163 108 n4 67 37 25 18 15 16
32 2.6 2.6 1.9 1.6 1.7
33 30 82 150 172 118 123 76 43 30 22 19 20
34 3.4 5.2 5.8 7.0 6.5 5.6 5.2 3.8 3.3 2.8 2.5 2.5

735 .87 4.3 11 14 7.5 8.0 3.8 1.6 .88 .55 A4 .45
36 3.4 4,1 3.2 2.5 2.2 2.2
37 5.6 13 28 32 20 21 12 7.2 5.7 4.8 4.3 4,4
38 7.6 9.6 7.6 6.3 5.8 5.9
39 7.8 17 35 42 27 28 16 9.7 ‘7.é 6.6 6.0 6.2

.41 9.0 | 9.0 8.0 7.4 7.5
43 | 84 .89
44 1.0 1.0
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TABLE 3. =-~Monthly average flows, in cublc feet per sécond, for the 2-year recurrence Interval at selected

sitesy ,

gtjit;l?oi October November December January February March April May June  July August September
45 8.0 41 100 115 90 85 35 15 8.5 6.1 4.6 4.8
46 3.4 3.9 3.3 2.8 2.5 2.5
54 | | .63 .44 .45
59 3.5 . 3,5 2.4 2. 2.1
60 6.0 9.4 13 17 15 13 8.0 5.5 4.5 3.5 3.4 4,2
61 1.6 1.6 1.1 .88 .90
63 1.7 1.3 1.4
68 3.5 2.8 2.9
69 5.6 4,2 . 4.5
70 2.0 | ' | 2.0 1.5 1.3 1.3
74 1.5 6.8 6.0 2.6 1.5
75 1.3 1.3 .49 .29 .31
76 2.6 2,3 1.2 .61 .84
77 .84 .85 .32 .19 .21
78 2.0 4,3 5.6 5.3 4,4 2.6 1.9 1.5 1.3 1.2
80 8.1 27 76 94 - 58 65 34 14 7.5 3.6 2.0 2.6
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TABLE 3. ~-Monthly average flows, in cubic feet perrsecond, for the 2-year recurrence interval at selected

giteal
‘2§t§1?°i October November December January  February March April May June July August September
81 9.5 9.8 8.5 ?.8 7.9
83 9.0 11 8.5 6:8 6.0 5.9
84 12 11 9.5 8.8 9.0
55 | 2.9 2.1 2.2
87 4.1 4.1 2.5 1.7 1.8
88 7.5 5.9 6.1
96 .6 ] .1 .04 .05
g8 1.4 1.4 .90 .13 .76
99 1.3 1.3 1;1 1.0 1.0
100 1.9 1.9 1.3 1.1 1.2
101 6.4 4,2 2.8 2,3 2.0 2.4
1103 17 29 35 44 40 33 28 | 17 15 15 14 15
105 8.4 *on 8.5 7.0 6.4 6.5
106 5.7 9.4 16 27 21 14 10 7.5 .86.1 ) 5.1 4,7 4.8
108 27 [ 27 .2k 18 19
113 .66 31 22 23

.67
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TABLE 3. ~-Monthly everage flows,.-in-eubie feet per second,- for the 2-year recurrence interval at selected

— TUT eitesd . A
e i e _— ! P : ' cxd
- Bite no. ,
on pl. 1 QOctober November December Janwmry  February March April May June July August  September

118 6-4 ¢ 506 407 402 403
120 19 19 18 17 17
129 .19 .14 .14
131 1.0 .80 .54 .42 .43
141 2.5 4,1 9.2 15 1l 10 5,8 3.2 2.2 l.6 1.5 1.7

;/ See Teble 2 for description of site and footnotes concerning known diversions or regulations,
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A station and number Lol
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collection, sites on the Kitsap Peninsula  \¢

and -certain adjacent islands , Washington .|,
7% - 74

vorvall n )

DNR-00004830



TABLE 2.-- continued Jf//{ %‘ﬁf
. 7-day low flow discharges, in

- Drainage cubic feet per second, for 1
i g o pcriog: . Lmatinny a ares indicated recurrence intervals
on low-flow recor (mz) e
a : 2 5 10 20
; z 7 =3
142 Quartermaster Harbor tributary SEE 18 22/5 B .0 & ) (=)
61 : !
: @ w (£1) :
143 Quartermaster Harbor tributary IE,SE 18 22/3 E .03 o 73
1961 4
= gY), A
144 Quartermaster Herbor tributary w,m2e22/z8  .06(R) w( ,
1961
FOX ISLAND - 06( ﬂ‘)’ £/ (ﬁ) @'ﬂ h
145 Carr Inlet tributary T, SW 35 21, M
1961 r
ANDERSON ISLAND
we - o X
146 Balch Passage tributary NE,IW 33 20/1 E .04 A |
1961 o R Sy L5
' ~ o ar - —

y The locations are abbreviasted, For example, the complete landline locstion for eite 2 of, SELWL [
___ sec.10, T.12 N., R.5 W., bhas been shortened to SE,IW 10 12/5 W. (8ll townships in the erea &re north).

Sty 3) " Ziccording 15 Hhe Washnghn Diviszon 2
2/& ‘Operated ms continuous-record gaging station. &3 O o8 ) — g:aurcv(mcg Moledoar god |

oK ; s ety y
2/8 "Low-flow statistice are for period of record pr;gr to regulation at £ased Dam which started in 1955. > "63-;
Capaclty of the reservolr is sbout 4,000 acre-fesly -WatersS CILe (ST It atates

———
. "TO 7, :
;uppla' Jze City of Bremerton, water 1s firet released from the reservoir outlet to the river channel. f ’-q)) i
pproximately half & mile below the 3utlet and just above McKenna Fells, a emall dam diverts the - :
major part of the flow [Up to 10 cfe)in winter monthi] into a pipeline. To maintain fish life, & ~

continual £l varying . &Y
) the fallas," o w g %gf ngiﬁzrem imes of the year, is bypassed to the river below &

Low-flowa appear to be’ significantly affected b ' . g ]
\ ¥ regulation end diversion mentioned in footnote 2.7, 450
':_Ea. Crauwling, Molowmazn, aud ?—lbu/ ./14.5; bl p), 7 \,. G ?
7 ‘@ Insufficient data\for analysis, has been observed dry. 3 o 5 ""
/9 Drainage arvea fromy 1,920,009 ™ ? B
- Low-flow, sliabi are for a period prior to 1961,) In 1961 & dam wee gonstructed raising the lake g
about ,!!‘ eet) ";":‘gl {\cmasing storage about 1,600acre-feect, : 4 ')::Lndicste:?ﬁftum inflow to

Tahuya Lake is mllowed to outflow, The low-flow regimin ie possibly/difPerent than for the pre-dam ]
. condition due to effects of the larger natural storage. Tt Wlaghimgton Diviseon oF Welin H
Flow may be partially regulated by Leke Syminghon. l{csaumn(awuwg / Melpnnmr, 57

. b ]
. E Out§low of Island Leke affected by glory hole pipe outink. e (75)
' B Low flow values based on measurementa in 1975 may be greatly in error ms long-term effects of
reservolr storage in section 20 are not known.
e G e el M . R R - s i A A i ) e e
_ rRleatn £, BeA ' A
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